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Stability After Anterior Lumbar Fusion with Interbody Cages: A

Radiostereometric Evaluation
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Abstract: Background: Interbody cage stabilization as a stand-alone procedure in lumbar spine fusion is questioned due
to inconsistent mechanical effects registered in human cadaveric studies. Even segmental mobility exceeding the normal
range of motion is described after cage implantation. For the anterior interbody cage fusion, this potential, undesired
destabilization is explained by the resection of the anterior longitudinal ligament included in the surgical procedure.

Patients and Methods: Four patients with degenerative disc disease and long-standing lumbar pain had an anterior lumbar
fusion using threaded interbody cages. Five segments with defined preoperative mobility measured by radiostereometry
(RSA) were treated. The postoperative mobility effects after cage stabilization were assessed by repeat RSA 1, 6 and 12
months after surgery and related to the preoperative findings.

Results: Before surgery, the lumbar segments aimed for fusion were all mobile with a significant sagittal mobility, range
1.3 to 3.1 mm. One month after cage implantation, the intervertebral mobility was reduced in all segments and fully
abolished in three. Persisting but minor sagittal translations were seen in two segments. One of these turned fully stable at
the one-year follow-up.

Interpretation: According to our study, the anterior interbody cage fusion has the biomechanical potential to provide
immediate segmental stabilization. The technique can be used as a stand-alone procedure without supplementary
instrumentation. The adequate mechanical properties justify extended clinical studies on outcome and complications to

evaluate the anterior interbody cage stabilization as instrument in lumbar fusion.

INTRODUCTION

Favourable outcome described for the anterior interbody
cage fusion as a stand-alone procedure [1] has later been
contradicted by a discouraging incidence of pseudarthrosis
reported for the technique [2]. Human cadaveric studies
imply that the anterior interbody cage stabilization is
incomplete especially in extension and supplementary
instrumentation is often recommended to improve the
fixation in all directions [3]. The biomechanical
consequences of the cage implantation are inconsistent and
even surgical destabilization with increased segmental
mobility after surgery is registered in vitro [4]. This
paradoxical effect could be explained by the resection of the
anterior longitudinal ligament included in the surgical
procedure.

Radiostereometry (RSA) [5] can measure spinal
intervertebral mobility in vivo with a very high accuracy [6,
7]. The technique has prior been applied to assess the
biomechanical  characteristics for the  posterior
instrumentation which mostly induces immediate total
stabilization if the surgery does not include broad
decompression including facetectomy [8]. In the current
study, patients with disc degenerative disease/segmental pain
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and preoperatively defined ranges of mobility over the
painful segment, were examined with radiostereometry
through the postoperative course after anterior interbody
cage stabilization. Postoperative intervertebral mobility was
related to the preoperative findings with the aim to evaluate
whether the effect of the anterior interbody cage stabilization
justifies its use as a stand-alone procedure in lumbar fusion.

PATIENTS AND METHODS
Patients

Four patients with degenerative disc disease, all women,
had an anterior lumbar fusion with threaded interbody cages.
Mean age was 40 (36-44) years. All patients had suffered
from long-standing lumbar pain without sciatica with a mean
duration of 7 (3-15) years. Three patients were treated with a
single-level fusion L5-S1. The fourth patient had a two-level
fusion L5-S1 and L4-L5.

External Pedicular Fixation

Preoperative support for treating the patient with fusion
was achieved for all patients by a pain relieving effect
registered at temporary stabilization with external pedicular
fixation [9]. Pedicular Schanz screws for the external frame
[10] were inserted in general anaesthesia with percutaneous
technique using an image intensifier for orientation both in
the AP and lateral plane. During the same anaesthesia, also
with percutaneous technique, tantalum indicators for RSA
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were placed into the bases of the transverse processes and in
the spinous process of the vertebrae to be temporarily
stabilized by the frame. The lateral masses and the central
crest were used in the sacrum. After frame application, the
pain relieving effect of the temporary stabilization was
assessed during a test period of one week and finished by the
extraction of the pedicular screws [11].

Surgery

Anterior lumbar interbody fusion was performed 2
months after finishing the external fixation test when the soft
tissues were fully healed after pedicular screw extraction. At
surgery, the anterior part of the disc to be fused was exposed
via a retroperitoneal approach. After disc resection and
preparation of the end plates, two threaded, cylindrical cages
filled with autograft from the anterior iliac crest were
inserted in the disc space. The BAK interbody fusion device
[12] was used in all cases as a stand-alone procedure with no
supplementary  instrumentation.  Additional  tantalum
indicators were implanted in the ventral parts of the
vertebrae fused (Fig. 1) in order to enlarge the rigid body to
be created for the radiostereometric measurement.

I,_ﬁ‘x... f \ -

Fig. (1). Additional tantalum indicators applied in the ventral parts
of the vertebra during anterior fusion in order to enlarge the rigid
body for radiostereometry. (Reprinted with permission from Acta
Orthopaedica).

Radiostereometry

Each patient had a spinal RSA [6] two months after
completion of the external fixation test but immediately prior
to the definitive fusion procedure. Repeat radiostereometric
examinations were performed 1, 6 and 12 months after
surgery. The RSA set-up was identical at all four occasions.
The lumbosacral spine and a combined reference plate and
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calibration device, with tantalum indicators at known
positions in front of the film plane, were exposed
simultaneously on two separate films by the use of two 40
degrees angulated roentgen tubes. The translatory
movements along the transverse (x), vertical (y) and sagittal
(z) axes for the vertebra proximal to the cages relative to the
vertebra distally were calculated with the Kinema program
for computed data processing according to Selvik [5]. These
translatory movements were provided in a standardized
manner by the patient moving from supine to a sitting
position avoiding any other active mobility provocation in
order to reduce the confounding effects of varying pain
levels and muscular spasm [13]. The sitting position here
means semiflexed hips to allow x-rays to pass above the
femoral shafts to the lumbosacral spine.

For determination of the accuracy of RSA in the set-up
chosen in this study and also previous ones, minimum
significant mobility measurement has been performed and
determined to 0.5, 0.5 and 0.7 mm along the transverse,
vertical and sagittal axis according to prior calculations
based on double examinations of healed fusions [14].
Translation values below these levels were considered
insignificant in this study.

Radiography

Conventional radiography was included, anteroposterior
and lateral view, at follow-up 1, 6 and 12 months after

surgery.
RESULTS

Before surgery, remaining intervertebral mobility was
verified for all the five lumbar segments scheduled to be
fused (Table 1). Sagittal mobility response, significant in all
patients, ranged from 3.1 mm in patient number 1 to 1.3 mm
in patient number 2, level L4-L5. The corresponding range
for vertical translation was from 1.8 mm in patient number 4
to 0.5 mm in patient number 1. No significant transverse
translations were registered.

One month after surgery, the intervertebral mobility was
fully abolished over 3 fused segments and only small
remaining translations along the z-axis were registered for
patient number 2, level L5-S1 and for patient number 3
(Table 1). No segment was destabilized by the surgical
procedure. One year after surgery, the L5-S1 level of patient
number 2 also turned stable and the only remaining mobility
was minimal and sagittal seen in patient number 3.

Table 1. Intervertebral Mobility (mm) Before and Through the Postoperative Course After Anterior Fusion
Preoperative Mobility 1 Month After Surgery 6 Months After Surgery | 12 Months After Surgery
Patient Number Spinal Level

X Y V4 X Y V4 X Y V4 X Y V4
1 L5-S1 0.4 0.5 3.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
2 L5-S1 0.1 0.9 14 0.1 0.1 0.8 0.1 0.1 1.1 0.1 0.1 0.4
2 L4-L5 0.2 1.2 1.3 0.2 0.4 0.3 0.1 0.1 0.2 0.1 0.1 0.1
3 L5-S1 0.4 1.2 2.8 0.1 0.2 0.9 0.1 0.4 1.6 0.1 0.1 0.8
4 L5-S1 0.1 1.8 2.0 0.1 0.1 0.4 0.1 0.2 0.2 0.1 0.1 0.1
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Conventional radiography 1, 6 and 12 months after
surgery revealed adequate placement of the interbody cages
with no dislocation over time and with no sign of
reaction/osteolysis around the implants.

DISCUSSION

There are several surgical ways to achieve spinal fusion
when treating low back pain in degenerative conditions.
Three different techniques, posterolateral fusion without
instrumentation, posterolateral fusion with posterior
instrumentation and posterolateral fusion with posterior
instrumentation and interbody fusion, have shown equal
clinical outcome at two-year follow-up [15]. The
complication rate does however widely favour the
uninstrumented posterolateral fusion [16]. This fact seems to
have a low impact among the majority of spinal surgeons
who prefer alternative techniques. In Sweden, less than 5
percent of the patients fused for degenerative disc
disease/segmental pain had an uninstrumented posterolateral
fusion according to the reports from the National Spine
Register [17]. Posterolateral fusion with posterior
instrumentation dominates but also interbody fusion, anterior
or posterior, is frequently used.

Interbody cage stabilization as a stand-alone procedure in
lumbar spine fusion is questioned and surgeons often
recommend the use of a supplementary anterior/posterior
instrumentation. Several studies using human cadaveric
models analyse the three-dimensional stability putting
standardized well-defined load on a specimen [3]. In flexion,
the mobility reduction is around 40 percent both for the
anterior (ALIF) and posterior (PLIF) approach. In extension,
no stabilizing effect is seen neither by ALIF nor PLIF.
Mobility response in both axial rotation and lateral bending
are reduced with the two types of approach with some
advantage for the anterior technique. These mechanical
effects are however inconsistent and the mobility with cages
is reported sometimes to exceed the normal range of motion
before intervention [4]. This potential, undesired
destabilization is explained by the resection of the anterior
longitudinal ligament included in the ALIF procedure and by
the medial facetectomy required for the PLIF.

Radiostereometry brings the possibility to analyse the in
vivo conditions induced by interbody cage stabilization. In
our study, no sign of initial surgical destabilization was seen.
Instead, all five segments had a significant mobility
reduction one month after surgery and three were fully
stabilized with no residual mobility over the segment. These
three segments remained stable over time and a fourth
segment turned fully stable after one year. Only in one
patient, number 3, a small persisting sagittal translation was
seen at the one-year follow-up. In spite of this finding,
conventional radiography revealed no dislocation or reaction
around the implant (Fig. 2A, B) and has probably limited
diagnostic value in this context.

A few facts concerning the study design, which has
limitations, can be commented and clarified. The mobility
comparison versus the intervertebral mobility of the same
segment before surgery strengthens the study result but does,
on the other hand, limit the number of patients available for
inclusion. The method to provide lumbar mobility at
radiostereometry can be questioned by the lack of
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provocation in extension which from cadaveric studies is the
mobility least stabilized by the interbody cages [3] and
anterior as well as posterior stand-alone cages have been
shown to have an inconsistent stabilization in vitro [4]. Our
set-up instead favours the standardization of the examination
avoiding active lumbar motion which is a prerequisite when
the patients are examined at different occasions with varying
pain levels and grade of muscular spasm.

(A)

(B)

Fig. (2). Patient number 3. Conventional radiography showing no
reaction around the implant at one-year follow-up even though
minor sagittal mobility persisted over the segment. Tantalum
indicators both in the ventral and dorsal parts of the vertebrae aimed
to be fused. (A) Anteroposterior view. (B) Lateral view.

In conclusion, our study does not confirm a risk of initial
surgical destabilization for the anterior interbody cage
fusion. The surgical procedure with cages instead induces an
immediate stabilization that brings biomechanical support
for the use of the technique as a stand-alone procedure
without supplementary instrumentation. Reported high
pseudarthrosis rates [2] and specific complications as
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postoperative sexual dysfunction for the anterior procedure
[18] are however facts that must be clarified in order to
evaluate the anterior interbody cage stabilization as
instrument in lumbar spine fusion. The technique must also
be compared with the new treatment strategy using disc
prosthesis for which initial reports are positive in patients
with degenerative disc disorders [19, 20]. This patient group
is however not uniform. Disc height reduction, grade of facet
joint arthrosis and preoperative deformity are factors to be
studied regarding their influence on which patients benefit
from restored segmental mobility by arthroplasty and which
patients rather need the locking of mobility induced by
fusion. Our study does not demonstrate that anterior stand-
alone cages have a role in lumbar spine fusion but
demonstrates initial destabilization after surgery not to be a
general phenomenon.

ACKNOWLEDGEMENTS

This study was supported by grants from the Medical
Faculty of the University of Lund, Stiftelsen for bistand &t
vanfora i Skéne, Stiftelsen Tornspiran, The Swedish Society
of Medicine (Tryggers Fond) and The Swedish Medical
Research Council (No 17X-09509).

REFERENCES

[1 Kuslich SD, Ulstrom CL, Griffith SL, Ahern JW, Dowdle JD. The
Bagby and Kuslich method of lumbar interbody fusion. History,
techniques, and 2-year follow-up results of a United States
prospective, multicenter trial. Spine 1998; 23: 1267-79.

[2] Nilsson LT, Geijer M, Neumann P, Lind B. The Brantigan anterior
lumbar I/F cage. Two years radiological results. Eur Spine J 2001;
10 (Suppl 1): S26.

[3] Oxland TR, Lund T. Biomechanics of stand-alone cages and cages
in combination with posterior fixation: a literature review. Eur
Spine J 2000; 9 (Suppl 1): S95-S101.

[4] Vishteh AG, Crawford NR, Chamberlain RH, et al. Biomechanical
comparison of anterior versus posterior lumbar threaded interbody
fusion cages. Spine 2005; 30: 302-10.

[5] Selvik G. Roentgen stereophotogrammetry. A method for the study
of the kinematics of the skeletal system. Acta Orthop Scand 1989;
60 (Suppl 232): 1-51.

[6] Johnsson R, Selvik G, Stromqvist B, Sundén G. Mobility of the
lower lumbar spine after posterolateral fusion determined by
roentgen stereophotogrammetric analysis. Spine 1990; 15: 347-50.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

The Open Spine Journal, 2009, Volume 1 17

Axelsson P, Johnsson R, Stromqvist B. Radiostereometry in lumbar
spine research. Acta Orthop 2006; 77(Suppl 323): 1-42.

Johnsson R, Axelsson P, Gunnarsson G, Stromqvist B. Stability of
lumbar fusion with transpedicular fixation determined by roentgen
stereophotogrammetric analysis. Spine 1999; 24: 687-90.

Olerud S, Sjostrom L, Karlstrom G, Hamberg M. Spontaneous
effect of increased stability of the lower lumbar spine in cases of
severe chronic back pain. The answer of an external
transpeduncular fixation test. Clin Orthop 1986; 203: 67-74.
Magerl FP. Stabilization of the lower thoracic and lumbar spine
with external skeletal fixation. Clin Orthop 1984; 189: 125-41.
Axelsson P, Johnsson R, Stromqvist B, Andréasson H. External
pedicular fixation of the lumbar spine. Outcome evaluation by
functional tests. J Spin Disord 1999; 12: 147-50.

Nibu K, Panjabi MM, Oxland T, Cholewicki J. Multidirectional
stabilizing potential of BAK interbody spinal fusion system for
anterior surgery. J Spin Disord 1997; 10: 357-62.

Axelsson P, Karlsson BS. Standardized provocation of lumbar
spine mobility. Three methods compared by radiostereometric
analysis. Spine 2005; 30: 792-7.

Johnsson R, Stromqvist B, Aspenberg P. Randomized
radiostereometric study comparing osteogenic protein-1 (BMP-7)
and autograft bone in human noninstrumented posterolateral
lumbar fusion. Spine 2002; 27: 2654-61.

Fritzell P, Hiagg O, Wessberg P, Nordwall A. Chronic low back
pain and fusion — a comparison of three surgical techniques. A
prospective multicenter randomized study from the Swedish
Lumbar Spine Study Group. Spine 2002; 27: 1131-41.

Fritzell P, Hiagg O, Nordwall A. Complications in lumbar fusion
surgery for chronic low back pain: comparison of three surgical
techniques used in a prospective randomized study. A report from
the Swedish Lumbar Spine Study Group. Eur Spine J 2003; 12:
178-89.

Stromqvist B, Fritzell P, Hiagg O, Jonsson B. One-year report from
the Swedish National Spine Register. Swedish Society of Spinal
Surgeons. Acta Orthop 2005; 76 (Suppl 319): 1-24.

Hiagg O, Fritzell P, Nordwall A and the Swedish Lumbar Spine
Study Group. Sexual function after surgery for chronic low back
pain. Eur Spine J 2003; 12 (Suppl 1): S17-S18.

Blumenthal S, McAfee PC, Guyer RD, et al. A prospective,
randomized, multicenter Food and Drug Administration
investigational device exemption study of lumbar total disc
replacement with the CHARITE artificial disc versus lumbar
fusion. Part I: Evaluation of clinical outcomes. Spine 2005; 14:
1565-75.

McAfee PC, Cunningham B, Holsapple G, et al. A prospective,
randomized, multicenter Food and Drug Administration
investigational device exemption study of lumbar total disc
replacement with the CHARITE artificial disc versus lumbar
fusion. Part II: Evaluation of radiographic outcomes and correlation
of surgical technique accuracy with clinical outcomes. Spine 2005;
30: 1576-83.

Received: May 20, 2009

© Axelsson et al.; Licensee Bentham Open.

Revised: August 6, 2009

Accepted: August 10,2009

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http: //creativecommons.org/licenses/
by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


